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ABSTRACT  
Gears are the main access for the automobile industries. Gears are usually used to transmit the 
power between the shafts. During the sudden variation in load, it can able to withstand the 
variation. Normally the Two wheeler gear box consists of spur gear and helical gear. During high 
speed rotation of Spur gear, produces noisy operation, increased engine temperature etc. It leads to 
decrease the engine efficiency and also reduce the gear box life. So to overcome the drawback we 
designed to replace spur gear to helical gear by varying the helix angle. 
Keywords-, helical gear, module and pinion teeth, helix angel. 
1. INTRODUCTION 
A transmission or gearbox provides speed and torque conversions from a rotating power 
source to another device using gear ratios. The transmission reduces the higher engine speed to 
the slower wheel speed, increasing torque in the process. Most modern gearboxes are used to 
increase torque while reducing the speed of a prime mover output shaft (e.g. a motor crankshaft). 
This means that the output shaft of a gearbox rotates at a slower rate than the input shaft, and this 
reduction in speed produces a mechanical advantage, increasing torque. internal combustion 
engine to the drive wheels. 
A gearbox provides speed and torque conversions from a rotating power source to another 
device using gear ratios. Such engines need to operate at a relatively high rotational speed, Which 
is inappropriate for starting, stopping, and slower travel. Most modern gearboxes are used to 
increase torque while reducing the speed of a prime mover output shaft. This means that the 
output shaft of a gearbox will rotate at slower rate than the input shaft, and this reduction in speed 
will produce a mechanical advantage, causing an increasing in torque. A gearbox can be setup to 
do the opposite and provide an increase in shaft speed with a reduction of torque. Some of the 
simplest gearboxes merely change the physical direction in which power is transmitted. Many 
typical automobile transmissions include the ability to select one of several different gear ratios. 
In this case, Most of the gear ratios are used to slow down the output speed of the engine and 
increase torque. However, the highest gears maybe “overdrive” types that increase the output 
speed. 
Helical or "dry fixed" gears offer a refinement over spur gears. The leading edges of the 
teeth are not parallel to the axis of rotation, but are set at an angle. Since the gear is curved, this 
angling makes the tooth shape a segment of a helix. Helical gears can be meshed in parallel or 
crossed .  
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Fig.1 
 
Fig.2 Basic Terms of Helical Gears 
2. CONSTRUCTION OF GEARBOX 
Constant gear mesh gearbox employed helical gears for power transmission. The gears are 
rigidly fixed in the lay shaft. To engage the gears with output shaft dog clutch is used. The dog 
clutch is shifted by the selector fork moved by gear lever. To provide reverse gearing a idler gear 
is used. In this type of gear box, all the gears of the main shaft are in constant mesh with the 
corresponding gars of the counter shaft of lay shaft. Two dog clutches are provided on the main 
shaft. The dog clutch can slide on the shaft and rotate with it. While, all the gears on the counter 
shaft are rigidly fixed with it. As and when the left hand dog clutch is made to slide to the left by 
means of the gear shift lever, it meshes with the clutch gear and the top speed gear is obtained. 
When the left hand dog clutch meshes with second gear, the second gear is obtained. In this type 
of gear box, all the gears are in contact mesh and hence for this reason, they are safe from being 
damaged and irritating grinding sound does not occur while engaging and disengaging. 
3. DESIGN OBJECTIVES 
To show the optimum gear ratio of the gearbox that is suitable for higher operating power. 
To show the significant saving weight of material may be made by use of suitable material. To 
determine the stress distribution in each gear and to verify. To show a significant saving in weight 
of material may be made by use of various carbon steel materials. 
4. MATERIAL 
The material chosen for gearbox is AISI 1018. The reason for choosing material is its 
properties. AISI 1018 mild/low carbon steel as excellent weldability and produces a uniform and 
harder case. AISI 1018 mild/low carbon steel offers good balance of toughness strength and 
ductility provided with higher mechanical properties.  
5. PROPERTIES 
Material Preference 
               Cast iron 0.60-0.90 
Phosphorous, P 0.04 (max) 
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Iron, Fe Balance 
5.1 Physical Properties 
The physical properties of AISI 1018 carbon steel are tabulated below. 
Properties Metric Imperial 
Density 7.87 g/cm
3 
0.284 lb/in
3 
 
5.2 Thermal Properties 
     The thermal properties of AISI 1018 carbon steel are given in the following table. 
PROPERTIES METRIC IMPERIAL 
Thermal 51.9 360 BTU 
Conductivity W/mK in/hr.ft2.oF 
 
5.3 Mechanical Properties 
   The following table shows mechanical properties of cold drawn AISI 1018 carbon steel. 
PROPERTIES METRIC IMPERIAL 
Tensile Strength 440 Mpa 63800 psi 
Yield Strength 370 Mpa 53700 psi 
Modulus of elasticity 205 Gpa 29700 ksi 
Shear modulus 80 Gpa 11600 ksi 
Poisson’s ratio 0.29 0.29 
Elongation at break (in 50mm) 15% 15% 
Hardness, Brinell 126 126 
Hardness, Knoop (converted from Brinell Hardness) 145 145 
Hardness, Rockwell B (Converted from Brinell Hardness) 71 71 
Hardness, Vickers (converted from Brinell hardness) 131 131 
Machinability (based on AISI 1212 Steel, as 100 
Machinability) 70 70 
 
6. PROBLEM IDENTIFICATION 
The spur gear are produced lot of noise when operating at high speed.They can’t be used 
for long distance power transmission and sometimes vibration, temperature would happen when 
high speed power transmission. moreover, helical gear may use noiseless operation and 
overcome the drawback of spur gear to improve efficiency. They perform high speed , smooth 
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operation and minimum wear and tear compare to the spur gear and then ,most of automobile 
industries used for helical gear system. 
7. HELICAL GEAR SPECIFICATION 
Helical gear teeth are ‘curved’, teeth are cut at an angel. Durable and ideal for high load 
application. Plastic, brass ,steel and aluminium are material generally used for manufacturing. 
Helical gear operates with less noise and vibration than spur gears and at any given time their load 
is distributed over the several teeth resulting less wear. 
8. METHODOLOGY 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 
 
8.1 Theoretical 
 
 
 
 
 
 
Fig.4         Fig.5 
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8.2 Practical 
 
5. CONCLUSION        
Based on the results obtained, it has been concluded that the proposed algorithm offered 
more precise and unique one to one changed values for a change in design variables and 
parameter. We change in some parameters like that helix angel etc. to obtained required output to 
compare than spur gear. 
REFERENCES 
1. H.S.Park,X.P.Dang, A.Roderburg, “Development of Plastic Front Panels Of Green Cars” 
CIRPJournal of Manufacturing &Technologyvol 26 Pages 35-53 
2. Kuziak.R.Kawalla,R.waengler.s. “Advanced high strength materials for automotiveindustry A 
review” Journal of Archives of Civil & Mechanical engineering .volume 8 issue2, 2008-12-30 
,Pages 103-117 
3. Falaichen, Bert Juttler,“Geometric Modeling & Processing”, Journal on CAD, volume 42 
issue1 pages1-15 
4. David H. Allen “Structural Analysis, Aerospace” Journal on Encyclopedia of Physical science 
and technology 3rd edition 2003 
5. Japan.s.Daniel.L. and Theodor .k.2005. “Finite Element Analysis of Beams”, Journal of 
Impact engg.Vol31, Pages 861-876., Pages155-173. 
6. OLBISIolagoke (1997) “Hand book of Thermo Plastics”, MarcelDekker, New York. 
7. Dominick v. rosato, “Plastics Engineering”, Manufacturing & Data Hand Book 
8. Donald v.rosato, “Plastics Engineering”,Manufacturing& Data Hand Book 
 
N & I 
(rpm) 
A min 
(mm) 
Acorr 
(mm) 
M 
(mm) Z 
σc  
(N/mm2) 
σb  
(N/mm2) 
1500 108 117 2.5 
Z1=22 
Z2=66 
824 29.7 
600 
1.58 
121.4 
5 
115 3 
Z1=35 
Z2=56 
413 34 
750 
1 
102 108 3 
Z1=35 
Z2=35 
474 37 
950 
1 
94.25 98 3 
Z1=35 
Z1=35 
485 31 
1250 
1.67 
96.77 105 3 
Z1=26 
Z2=44 
459 33 
1600 
1.68 
90 116 2 
Z1=35 
Z2=59 
456 43 
750 
1.67 
114.7 
4 
121.5 3 
Z1=30 
Z2=51 
455 38 
950 
1.32 
100 125 3 
Z1=30 
Z2=40 
458 35 
